Background The relative proportions
give an "inflammation score" and the scores of the latter two to give a "fibrosis score."2 From these scores a final qualitative grading was derived as follows: (1) inflammation alone; (2) inflammation score exceeding fibrosis score; (3) inflammation score equal to fibrosisscore; (4)fibrosisscoreexceedinginflammation score; (5) fibrosis alone.
Grades 1, 2, and 3 were designated as inflammatory biopsy specimens and grades 4 and 5 as fibrotic (figs 1 and 2).
HIGH RESOLUTION COMPUTED TOMOGRAPHY
All computed tomography was performed on an Elscint 2002 scanner with a scanning time of 5-5 seconds. A high resolution protocol was performed with the window levels set for optimal imaging of the lungs (level -500 to 700, width -1300 to -1600 Hounsfield units). The appearances of all computed tomography sections through the biopsied lobes were assessed by a single observer (DMH) without knowledge of the histological findings. A grading system was constructed on the basis of the method and observations of Muller et al," 12 incorporating parenchymal opacification (seefig 3) and reticular abnormalities (fig 4) , as follows:
(1) parenchymal opacification alone; (2) parenchymal opacification more extensive than a reticular pattern; (3) parenchymal opacification equal in extent to a reticular pattern; (4) reticular pattern more extensive than parenchymal opacification; (5) reticular pattern alone.
One lobe was excluded from computed tomography evaluation because technical factors caused severe degradation of the image; the corresponding biopsy specimen was also excluded from the study.
REPRODUCIBILITY OF GRADING SYSTEMS
Intraobserver variability was assessed for histological and computed tomography grading systems. Histological appearances were assessed blind after an interval of one year by the same observer; 30 open lung biopsy specimens were graded, including three in which appearances were rated as normal on both occasions. In 18 of 27 abnormal biopsy specimens grading was identical on the two occasions; the remaining nine were graded consistently within one point on the five point scale. The most frequent disparity lay between grade 2 and grade 3; the distinction between "inflammatory" and "fibrotic" biopsy specimens (grades 1-3 versus grades 4 and 5) was made consistently in 25 of the 27 samples.
Computed tomography appearances were assessed blind after an interval of two months in 30 patients with systemic sclerosis; abnormal computed tomograms were selected at random from 65 patients with systemic sclerosis whose scans had been assessed on the first occasion. In 29 of the 30 computed tomography appearances were categorised as grade 3 or grade 4 at least once. Identical grades were assigned on the two occasions in 20 and in the remaining 10 the grades differed by only one point on the five point scale. The most frequent disparity lay between grade 2 and grade 3; the distinction between computed tomography grades 1-3 and grades 4 and 5 was made consistently in 27 of the 30 samples.
DATA ANALYSIS
Computed tomography and histological gradings were compared for all abnormal biopsy specimens. The association between computed tomography and histological appearances was examined non-parametrically by means of the Fisher exact test.
Results

HISTOLOGY
Twenty three lung biopsy specimens were analysed. Three samples were normal; in each Amorphous parenchymal opacification when combined with equally extensive reticular shadowing identifies an increased likelihood of inflammatory biopsy material but is a less reliable guide to histological appearance than the reticular pattern.
THE RELATIVE COMPUTED TOMOGRAPHY GRADING METHOD
The associations between histological findings and the two patterns of abnormality shown by computed tomography were each examined in isolation in earlier work. Biopsy specimens from an area of peripheral reticulation on the computed tomogram are fibrotic whereas cellular biopsy material was associated with a "'ground glass" appearance or an amorphous increase in lung density.2 13 relative grading system circumvents technical pitfalls in the estimation of absolute density on computed tomograms, as shown in studies of solitary pulmonary nodules in the last decade.' It is difficult to standardise the measurement of tissue attenuation between computed tomography scanners. By comparison of increased parenchymal opacification with reticular abnormalities, without regard to an absolute measurement of either, this problem can be avoided.
ASSOCIATION BETWEEN COMPUTED TOMOGRAPHY AND HISTOLOGICAL APPEARANCES
A predominantly reticular pattern on the computed tomogram was strongly associated with a fibrotic histological picture, despite the fact that the computed tomography appearances of the whole lobe were compared with the regional histological appearances. The analysis of computed tomography appearances in the exact region of the biopsy would have been preferable, but was impracticable; 3 mm computed tomography sections are imaged at 10 mm intervals, precluding complete visualisation of the lungs. For this reason, and because the study was retrospective, it was decided to extend computed tomography analysis to the whole of the biopsied lobe. The strong association between computed tomography and histological appearances, despite this methodological limitation, suggests that predominantly reticular abnormalities on the computed tomogram identify diffuse fibrotic disease. The presence of more extensive amorphous parenchymal opacification on computed tomograms identified lobes with a significantly higher prevalence of inflammatory histological appearances. The numbers in this subgroup were small, however, and there were relatively few patients with inflammatory appearances; this observation requires confirmation in a further study before it can be applied clinically with confidence. As fibrotic biopsy material was obtained from three of the seven biopsies, computed tomography grade 3 is not a precise guide to histological appearance. 
